Abstract: Three synthetic and one botanical pyrethroids were evaluated during growing of lettuce using the recommended concentrations as suggested by the Saudi Ministry of Agriculture . We conducted experiments to examine the impact of multiple insecticides and fertilizer applications on lettuce photosynthesis and yield . Those pesticides named deltametherin, azadirechtin (herbal), fury ( EW-10% zeta-cyprmethrin) and biotrin (botanical). The objectives of the study were comparable (chlorophyll, carbohydrates, proline contents ) under applications of organic fertilizer, chemical and herbal pesticides and also to assess the variations of these parameters at two different doses for 3 months .Tested pyrethroids were compared, the data revealed that the high dose of biotrin alone or combined with fertilizer was the most effective treatment resulted in a more increment in chlorophyll and total sugar and proline contents,while high dose only induced significant decrease in carotien and soluble sugar . Zeta-cypermethrin came in the second order with the average of 56% increased in sugar( 39% ), and chlorophyll (36%) . High dose of deltametherin and azadirechtin were the least effective treatment. In the present study, biotrin alone or with fertilizer is recommended to be used for controlling the pest in lettuce because of its excellent performance with minimum side effects on the plant contents . However, consideration the long term effects of chemical pesticides on the soil, we recommend that biotrin with organic fertilizer should be considered for incorporation in soils to improve the levels of chlorophyll in lettuce plants and preferably harvesting should be done for animal consumption. Conclusion: These studies suggest that lettuce photosynthesis may be susceptible to some insecticides at the seedling stage. Consequently, we found that biorational insecticides introduced to manage insect pests in lettuce, have no influence on lettuce physiology at the seedling stage.
Introduction
The increased use of insecticides and their impacts on the environment have become a matter of considerable concern in recent decades. The use of pesticides, especially synthetic ones, is suggested to be replaced by compensatory substances that exert a lower risk to the environment (1) .
Insecticides are used extensively on lettuce, Lactuca sativa L., grown in Saudi Arabia because of heavy insect pressure that can potentially reduce lettuce productivity. One of the major concerns related to extensive insecticide applications in lettuce is the potential subtle impact of insecticides that may reduce lettuce photosynthesis and yield (2) . Herbicides have been used widely and intensively in agricultural areas around the globe to enhance crop yield. However, many biocides are causing serious environmental problems and may possess critical risks on treating agricultural crops ( 3) . In conventional agriculture, lettuce crops receive large amounts of pesticides to meet stringent industrial specifications and market requirements. Pesticides are used on lettuce to ensure high-yielding, attractive products free from foreign bodies and damage. Pesticide reduction is a major challenge for lettuce growers in this context. The efficacy of each strategy for pest and pathogen control, as well as lettuce yield and quality, were assessed and compared. Globally, abiotic damage was less important than abiotic damage, and resulted in low commercial losses under all strategies. Therefore the performances of intermediate and low-input crop protection strategies were consistent with market expectations, and possible improvements are discussed ( 4) . The study of (5) provides a methodology and landmarks for the design and dissemination of cropping systems targeted to leafy vegetables and less dependent on chemical control of pests and pathogens.
Agriculture found that one-fifth of organic lettuces actually tested positive for spinosad, a naturally occurring soil bacterium that's manufactured by chemical and is one of about 40 synthetic chemicals permitted under the USDA's National Organic Standards. All things considered, the responsible use of synthetic herbicides might be less of a risk than the irresponsible use of spinosad. (6) .
Major economic yield losses can occur in lettuce from insect pests such as the beet armyworm.
In crops such as lettuce, which receive multiple insecticide spray applications in a season, there is a concern that insecticides may impact crop physiology and yield. Previous work demonstrated that methyl parathion and permethrin significantly reduced lettuce photosynthesis and yield (7) .
New insecticides are being introduced to manage lettuce insect pests . However, the impact of the new insecticides on plant physiology has not been reported . Some of these insecticides are claimed to have translaminar activity, with the compound entering the leaf cuticle to form a reservoir of active ingredient . If these compounds enter the leaf cuticle . they may also impact plant gas exchange processes and alter crop yield (4).
Insecticides usually are used as research tools to establish insect pest density and crop yield loss relationships in studies designed to develop economic injury levels (8) .
Studies that examined the impact of some organophosophate insecticides on lettuce photosynthesis, were conducted over 15 yr ago. Some of those insecticides such as methyl parathion, are no longer used in lettuce to control insect pests . Consequently, we conducted field and greenhouse experiments to examine the impact of selected insecticides and surfactants on lettuce physiology and yield (9) .
The insecticides used in this study were chosen to represent the major classes of insecticides (deltametherin, azadirechtin, fury and biotrin ) . The efficacy biotrin as biopesticide was evaluated on Ceratitis capitata under laboratory conditions. In addition, the effects of the tested compounds on the physiological content of lettuce (10) . Proteins were involved in ion homeostasis, protein turnover and signaling, protein folding, cell wall components, carbohydrate and energy metabolism (11) . After more than 70 years of chemical pesticide use, modern agriculture is increasingly using biological control products. However, a good knowledge of the limitations of a new technique often provides greater sustain ability (12) . 
Materials and Methods

Plant experimental methods
Chemicals
Methods
Lettuce plants were used for testing and segmented in six groups : Group I: Untreated plant (normal control group). Group II: Lettuce exposed to organic fertilizer only Group III: Lettuce exposed to low concentration of deltametherin, azadirachtin, zeta-cypermetrin and biotrin . Group IV: Lettuce exposed to high concentration of deltametherin, azadirachtin, zeta-cypermetrin and biotrin . Group V: Lettuce exposed to low concentration of deltametherin, azadirachtin, zeta-cypermetrin and biotrin and mixed with organic fertilizer. Group VI: Lettuce exposed to high concentration of deltametherin, azadirachtin, zeta-cypermetrin and biotrin and mixed with organic fertilizer
This study was designed to investigate potential impact of deltametherin, azadirachtin, zeta-cypermetrin and biotrin at different levels of concentrations low, high, and organic fertilizers in lettuce plant. The samples of the study will be gathered at different stages of plant growth. Further, when concluding the experimental period, which is three months, sample extracted from plant will be studied for chemical estimations. The estimations are:  Photosynthetic pigments ( chlorophyll A and chlorophyll B, carotien )according to the study method of (13) by using Spectrophotometer model namely Spectro UV-VIS RS.  Soluble sugars by using Spectrophotometer  Total sugars according to the study method of (14) by using Spectrophotometer  Proline content, which is amino acid according to the method of (15) based on the usage of Spectrophotometer
Statistical analysis
The generated data were analyzed through 'Statistical Package for Social Sciences (SPSS), version 16' software program. The analysis of covariance or one way ANOVA was applied to identify differences in mean between treated groups and control groups. Similar application was also done to identify mean difference between fertilizer treated groups against all treated groups. The mean difference is significant at P < 0.05.
Results
The results of the present study revealed that chlorophyll A and B levels significantly increased in fertilizer and low dose deltametherin treated group versus normal group, while in group IV and V its levels significantly decreased. As regards to carbohydrate content ( total soluble sugar & total sugar ) low and high dose of deltamethrin and combined treatment with fertilizer induced significant increased in total soluble sugar compared with normal treated group . Proline content in lettuce plant increased in fertilizer treated group while it decreased in plant exposed to low dose of deltametherin compared with fertilizer treated group only .Combined treatment with both doses of deltametherin and fertilizer ( group V and VI ) leading to significant decreased in proline content vesus the fertilizer group ( group II) .
As regards to azadirechtin treatment, chlorophyll A and chlorophyll B significantly increased in fertilizer treated groups,while low and high dose of azadirachtin induced significant decrease in chlorophyll A and chlorophyll B content when compared with fertilizer treated group. High dose of azadirachtin and low dose with fertilizer treated groups induced significant decrease in carotein content. This study exhibits that low and high compressed with significant increase in total and soluble sugar content, compared with normal treated group. Synchronized treatment of fertilizer with azadirachtin in low and high dose showed significant increase in total and soluble content in contrast to normal group. However, there is an exception of significant decrease in total sugar with high doses of azadirachtin. Proline contents significantly increased in fertilizer treated group, while contents decrease significantly in other treated groups compared with normal.
Leuttuce treated with zeta-cypermethrin ( fury) produced significant increased in chlorophyll ( A) and ( B) contents while there levels significantly decrease in all treated groups .Carotein levels decreased with fertilizer and zetacypermetrin treated groups .As regards to carbohydrate contents in lettuce treated plant,total sugar and soluble sugar decreased significantly in all treated groups .Proline concentrations increased in fertilizer and with high dose zeta-cypermetrin treated groups, while its level start to decrease in the group treated with low dose of zeta- This result indicates that biotrin and fury alone and with fertilizer decreased the oxidative stress in leuttuce plant than other insecticides. Carbohydrates start to decrease in low doses of biotrin while increasing with high dose, but with the addition of fertilizer to both doses of biotrin it start to decrease . Proline start to increase in fertilizer and high dose of biotrin while decreased with low dose and both dose with fertilizer treated groups. The mean difference is significant at P<0.05 (*) Significant, compared with normal control group. 
Discussion
Changes in lettuce physiology by insecticides may greatly depend on the growth stage of lettuce. The present study revealed that the high dose of biotrin alone or combined with fertilizer was the most effective treatment resulted in more increment in chlorophyll and total sugar and proline contents, while high dose only induced significant decrease in carotien and soluble sugar . Zeta-cypermethrin came in the second order with the average of 56% increased in sugar and chlorophyll. Azadirechtin was the least effective treatment. In the present study, biotrin alone or with fertilizer is recommended to be used for controlling the pest in lettuce because of its excellent performance with minimum side effects on the plant contents. However, consideration the long term effects of chemical pesticides on the soil, we recommend that biotrin with organic fertilizer should be considered for incorporation in soils to improve the levels of chlorophyll in lettuce plants and preferably harvesting should be done for animal consumption. However, these insecticides did not impact photosynthetic rates when lettuce began forming rosettes (8) These results suggest that early in the season, lettuce gas exchange may be more susceptible to some insecticides and surfactant treatments than late in the season However, lettuce dry weight was not significantly altered. Insecticides and surfactant, despite the transient photosynthetic rate reductions at the seedling stage by some insecticides. Earlier studies documented reductions in lettuce photosynthesis and yield by methyl parathion ( 16) The subtle impact of insecticides and surfactants on plant physiology may greatly depend on the formulation and the rate and frequency of spray applications .Insecticides with an oil-based formulation usually interferes with plant gasexchange compared with other formulations (17) . In addition the physical and chemical properties of ingredients (adjuvants) in a formulation may also be responsible for changes in plant physiology (18) . Regarding the rate and frequency of spray applications, insecticides and may interfere with plant gas-exchange and yield a high rate (19) . The current state of understanding, which concerns the role of charge recombination reactions in photo damage and photo protection. This mechanism is an important, but not exclusive, pathway of photodamage, and light-induced inactivation of water oxidation may occur in parallel with the singlet oxygen-dependent pathway (20) . The main mechanism of photodamage induced by visible light appears to be mediated by acceptor side modifications, which develop under light intensity conditions when the capacity of light-independent photosynthetic processes limits the utilization of electrons produced in the initial photoreactions. This situation facilitates triplet chlorophyll formation and singlet oxygen production in the reaction center of PSII, which initiates the damage of electron transport components and protein structure.
Moreover, the repressed expression of photosynthesisrelated proteins and antioxidant enzymes led to the reduction of growth. Protein folding and degradation-related proteins and cell organization-related protein were up-regulated and played important roles in salt tolerance under severe salt stress (21) .
Decreased vitro viability of the insect cell line was observed in the presence of parigidin-br1, consistent with in vivo insecticidal activity. Transmission electron microscopy and fluorescence microscopy of SF-9 cells after incubation with parigidin-br1 or parigidin-br1-fluorescein isothiocyanate, respectively, revealed extensive cell lysis and swelling of cells, consistent with an insecticidal mechanism involving membrane disruption. This hypothesis was supported by in silico analyses, which suggested that parigidin-br1 is able to complex with cell lipids. Overall, the results suggest promise for the development of parigidin-br1 as a novel biopesticide ( 22) .
Azadirechtin is now known to affect over 200 species of insect, by acting mainly as an antifeedant and growth disruptor, and as such it possesses considerable toxicity toward insects . Azadirachtin fulfills many of the criteria needed for a good insecticide. Azadirachtin is biodegradable (it degrades within 100 hours when exposed to light and water) and shows very low toxicity to mammals (. Some laboratory and field studies have found neem extracts to be compatible with biological control (23 Licensed Under Creative Commons Attribution CC BY repellent, as growth inhibitor and also has ovi-position deterrent effect (24) .
Deltamethrin products are among the most popular and widely used insecticides in the world [ and have become very popular with pest control operators and individuals in the United States .This material is a member of one of the safest classes of pesticides( synthetic pyrethroids). This pesticide is highly toxic to aquatic life, particularly fish, and therefore must be used with extreme caution around water (25) .
Cypermethrin is a synthetic, pyrethroid insecticide that is extremely effective against a wide range of insect pests. Because cypermethrin has a low Henry's Law Constant, except for some minor spray drift, it is not expected to be found in air. In soil and water, the major metabolites are PBA and DCVA via hydrolysis and photolysis, with the impurity 3-phenoxybenzaldehyde as a minor by product in water. Under aerobic conditions, the metabolites may break down further to produce CO2. The principal degradation route for cypermethrin in soil is hydrolysis of the ester linkage, leading to PBA, DCVA, and eventually CO2.
The persistence of the metabolites is unknown. Cypermethrin is fairly immobile in soil due to its strong affinity to bind to the organic matter. The metabolites, however, vary in their mobility from intermediate to mobile. Other factors effecting the degradation of cypermethrin in soils are pH and microbes. Higher pH increases adsorption, and cypermethrin degrades more slowly in sterile soils. In water, cypermethrin is relatively stable to hydrolysis and photolysis (26) .
Cypermethrin hydrolyzes and photolyzes more quickly in a basic environment, where the chemical degraded much faster in river water versus distilled water . This suggests that naturally occurring substances enhance the breakdown of cypermethrin, and because of its high affinity for organic matter, cypermethrin readily adsorbs to suspended matter in natural waters. Cypermethrin is relatively non-toxic,it will metabolize to mono and disaccharide derivatives.. When applied topically to lettuce plants, cypermethrin is rapidly metabolized to α-cyano-3-phenoxybenzyl alcohol. This type of application is not toxic to the plants, but is toxic tot he insects which feed on them (27) . Soil and sediment are the main environmental reservoirs for cypermethrin, where nearly all of the compound ends up. Soil is also the compartment with the highest degradative potential for this chemical, especially those soils with high microbial activity. Sorption to soil and sediment has the net effect of reducing mobility and bioavailability of cypermethrin to sensitive species. (28) . 
